Extracellular matrix is required for MAP kinase activation and proliferation of rat glomerular epithelial cells.
This study examined the role of extracellular matrix (ECM) in the regulation of glomerular epithelial cell (GEC) proliferation. Epidermal growth factor (EGF) stimulated proliferation of GEC when the cells were adherent to collagen matrices, but not plastic substratum. Significant and prolonged EGF receptor (R) tyrosine autophosphorylation (which reflects EGF-R kinase activation) was induced by EGF only in GEC adherent to collagen. In addition, EGF stimulated the activity and tyrosine phosphorylation of p42 mitogen-activated protein (MAP) kinase (ERK2) in collagen-adherent GEC, but not in cells on plastic. An inhibitor of the p-42 MAP kinase pathway, PD98059, blocked EGF-induced MAP kinase activity and proliferation. Thus, adhesion to ECM enables EGF to induce proliferation of GEC, by facilitating activation of EGF-R and the p42 MAP kinase pathway. Signals from ECM to growth factor receptor tyrosine kinases may regulate cell turnover in the glomerulus under normal conditions and during immune glomerular injury.